, allowing scientists to take a first wide-scale look at a community which had emerged after developing under an ice shelf for tens or possibly even hundreds of thousands of years. Perhaps this was the closest we had come to envisaging life in a polar region during glacial periods -although there is evidence that, during glaciations, ice-shelves were actually touching the seabed in many areas despite the depth of the continental shelf around Antarctica. What the scientists found on the Larson embayment seabed was a community characterised by slow growing sponges and some faster growing pioneers, such as stalked ascidians. The former were interpreted to represent what had been present underneath the ice shelf and the latter were assumed to be new arrivals [2, 3] -it could be argued that neither was a huge surprise.
This exposure of vast areas of continental shelf provided more than just an opportunity to look at how life had coped under thick ice and how others had then recolonised. The finding had potential implications for the change in Earth's climate that brought about the collapse in the first place. What had been ice covered and dark was now coastal open water that could support phytoplankton blooms, which take up carbon dioxide, which if buried on the seabed reduces aerial carbon dioxide and ultimately temperature. Major new phytoplankton blooms were indeed observed in the regions of ice shelf collapse, leading to estimates that existing ice-shelf losses meant that per year roughly 3.5x10 6 tonnes of carbon were being added to animals as new growth [4] . This finding would generate only modest scientific interest unless the carbon was being genuinely sequestered rather than merely 'borrowed' and rapidly returned to the atmosphere. Peck et al. [4] estimated that nearly 7x10 5 tonnes per year were now being deposited on the seabed, i.e. incorporated into benthos tissue that was likely to be buried eventually -making it potentially the second largest new carbon sink on Earth. This was of course merely an estimate, as it would require repeat visits to this very inaccessible location to keep track of animal growth. Could climate-forced ice losses really lead to significant new carbon sinks around West Antarctica?
There was, however, a rather large spanner in the works -polar benthic organisms are notoriously record-breaking slow-growers [5] . The new paper by Fillinger et al. [1] shows that this widely accepted and even dogmatic view may be about to be overturned. On their revisit to the Larson embayments, they found that the biomass of sponges had increased by an order of magnitude in just four years and the number of individuals had increased three-fold. They explain their findings by considering the benthos, mainly hexactinellid, glass sponges, as being in a semi-vegetative state or 'locked in arrested growth' for long periods of time, but retaining the ability to enter 'boom cycles'. If this is so, it would seem to require polar biological scientists to considerably rethink recruitment and growth in the cold; previously both the settlement of larvae onto surfaces to establish as adults (recruitment) and their subsequent growth had always been considered to vary from slow to slowest. It was another series of studies of hexactinellid sponges (albeit in the shallows) from the 1960s onwards that first showed how slowly polar animals grew [5] . Later pioneering work by the same author, Paul Dayton [6] , suggested that these sponges might go through long phases of zero recruitment followed by short intense bursts of recruitment. Work on recruitment elsewhere in Antarctica showed a different pattern of very low but continuous recruitment, and led other authors, including me, to cast some doubt on the boom-bust interpretation. So 24 years after he suggested it, this new research would seem like strong evidence that Dayton [6] was right -sorry I doubted you, Paul! Furthermore, the new work seems to reveal that polar animals are not condemned to grow slowly for ever; in other words, they are capable of similar growth rates as have been recorded at lower latitudes, given the right conditions. It is especially interesting that this rapid growth was measured in hexactinellid sponges, the same group (and indeed species) that Dayton monitored for two decades without recording measurable growth. In 2009, the RRS James Clark Ross visited the Amundsen sea to make the first biological collections from the seabed there, which spend virtually the whole year under sea ice. Specimens of a bryozoan (a sessile, colonial, suspension feeder) from there were compared with others of the same species from areas which spend less of the year under ice. This comparison revealed that these bryozoans, like Fillinger et al.'s [1] sponges, also grew much more rapidly in areas with more exposure (Figure 1 ; although, in this case, the change was the reduction of a thin cover of fast-ice rather than thick and previously permanent ice-shelf). The growth of the bryozoans seems inversely proportional to the time spent under fast-ice, presumably because this reduces the duration of the phytoplankton bloom that they feed on. These bryozoan data (Figure 1 ) both support more rapid growth with reduced ice cover and show that the effect is unlikely to be limited just to sponges. At least for suspension feeders the new report on the Larson embayment sponge boom would seem to show that it is not the cold per se that always restricts the growth of these animals but other environmental conditions. The new work by Fillinger et al.
[1] is remarkable for another reason, namely methodology. The accuracy they could obtain from images that were angled and thus had perspective issues seems remarkable. The key is that they have developed a new 3D modelling technique [7] and linked this to collections of real specimens for robust identifications and biomass measures, so growth can be measured directly and used to ground-truth model data. It is a powerful combination of methods and one that could have far reaching implications in the monitoring of sensitive sites such as marine protected areas. If a region of the seabed with vulnerable marine ecosystems is proposed for designation as a marine protected area, this is typically linked to a need to monitor it, which usually requires destructive sampling. Thus, success in getting a location to be 'protected' may even generate subsequent anthropogenic disturbance. The method used in the new research [1] may therefore provide a tool which would help to minimise this.
A separate debate remains to be resolved about how much accuracy can be claimed in estimates of carbon and growth when extrapolating from images to models. At the time of Peck et al.'s publication [4] there was a feeling that the extrapolations of carbon draw-down generated might be a little optimistic. This new research [1] provides the first opportunity to test this and it seems that, far from being optimistic, we were too cautious. We based our estimates on a well established polar literature using typical (very slow) rates of growth and recruitment for benthos, whereas the biomass increases measured by Fillinger et al. [1] A recent study using two head-mounted cameras has found that, in freely moving rats, eye movements are usually not conjugate, precluding stereopsis, but they maintain a wide region of binocular overlap above the head, presumably to detect flying predators.
Michael F. Land
Recording the eye movements of a freely moving animal is a considerable feat. For humans it is not too difficult: it requires a head-mounted camera which records the location of the pupil relative to the head, and then this measurement can be used to infer the direction of the eye's axis. To measure gaze direction in space needs some further arrangement to detect head direction. For primates it is enough to do this for one eye, because the two are closely yoked. For an animal with lateral eyes, which do not necessarily move together, the problem is compounded. Two cameras are necessary and the interpretation of the resulting records is far from straightforward. Rats are not large, and to mount on their head two cameras and a means of recording head movement, all without encumbering them unduly, is a remarkable tour de force. Jason Kerr and his colleagues have recently succeeded in doing this [1] , with results that are intriguingly different from those obtained from humans.
The visual priorities of the eyes of mammals are reflected in both their structure and in the ways they move [2, 3] . Eyes of higher primates are placed frontally and have very large binocular fields. They have pronounced high-resolution foveas, both of which image the same point in space. The principle here is that the spacing of the eyes provides two images of the same objects from slightly different viewpoints, and by combining the images in the cortex
